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ABSTRACT 

This Remedial Design Unit (RDU) 5 West Valley Railroad Bed Investigation Data Summary 
Report (DSR) for the Anaconda Regional Water, Waste, and Soils (ARWW&S) Operable Unit 
(OU) of the Anaconda Smelter National Priorities List (NPL) Site presents the soil sampling 
results for the West Valley portion of the RDU 5 railroad. The investigation was conducted 
according to the approved Draft Final RDU 5 West Valley Railroad Bed Investigation Sampling 
and Analysis Plan (SAP) (Atlantic Richfield Company, 2003). Data presented in this DSR will 
be used to further characterize the extent of arsenic contamination within the West Valley 
Railroad Bed and determine the appropriate Remedial Action (RA). 

This DSR was prepared by Pioneer Technical Services, Inc. (Pioneer) P.O. Box 3445, Butte, 
Montana 59702 for: 

Atlantic Richfield Company 
317 Anaconda Road 
Butte, Montana 59701 

Data presented in this DSR include the soil lithologies and soil sample results collected along the 
West Valley portion of the RDU 5 railroad. 
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Consistent with the provisions described in the 1998 U. S. Environmental Protection Agency (EPA) 
Record of Decision (ROD) for the ARWW&S OU of the Anaconda Smelter NPL Site, the 
following data sets are considered to be fmal data generated or evaluated for this investigation. The 
signatures below hereby stipulate to the authenticity and accuracy of the data and hereby waive any 
evidentiary or other objection as to the authenticity and accuracy of reference in identifying RAs. 

Approved by: 
Steve Ferry 
Project Manager 
Atlantic Richfield Company 

Date 

Approved by: 
Charles Coleman 
U.S. Environmental Protection Agency 
Region VIII 

Date 

Approved by: 
Brian Bartkowiak 
Project Manager 
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EXECUTIVE SUMMARY 

This DSR summarizes the results for soil samples collected during the RDU 5 West Valley 
Railroad Bed Investigation. Data contained in this report were gathered following objectives and 
procedures documented in the approved Draft Final RDU 5 West Valley Railroad Bed 
Investigation Sampling and Analysis Plan (SAP) (Atlantic Richfield Company, 2003). Data 
presented in this DSR will be used to further characterize the extent of arsenic contamination 
within the West Valley Railroad Bed and determine the appropriate RA. 

Test pits were excavated through the railroad bed and were used to obtain the soil samples to 
determine the concentration of arsenic through the profile of the railroad grade. A backhoe was 
used to complete the test pits within the existing West Valley railroad. Test pits were excavated 
near the outside edges of the ties to obtain the required soil lithologies, depth information and to 
collect soil samples at specific depth intervals. Soil samples were collected at 0 to 2 inches, 2 to 
6 inches, 6 to 18 inches, and 18 to 24 inches or as modified as necessary while sampling. 
Composite samples were collected from the specific depth intervals fi-om three test pits evenly 
spaced along the railroad bed. Each composite sample represented approximately 1,500 feet of 
the railroad bed. 

Laboratory analysis was competed using the EPA's Contract Laboratory Program (CLP) Scope 
of Work (SOW) 7/88 (EPA, 1988) protocols. A summary of the analytic results is provided on 
Table 1 with errforcement/screening assessments, and Level A/B assessment. Laboratory 
assigned flags and qualifiers as defined in the Clark Fork River Superfund Site Investigation 
(CFRSSI) Data Management/Data Validation (DM/DV) Plan (ARCO, 1992a); Addenda to the 
Clark Fork River Superfund Site Investigation (CFRSSI) Data Management/Data Validation 
PM/DV) Plan (EPA, 2000a); and Clark Fork River Superfund Site Investigation (CFRSSI) Pilot 
Data Report Addendum (EPA, 2000b) are provided on Table 1. 

All samples were analyzed by X-Ray Fluorescence (XRF) Spectroscopy for total arsenic. A 
Quality Assurance/Quality Control (QA/QC) review of all analytical data collected during the 
RDU 5 West Valley Railroad Bed Investigation is provided in Appendix A. 
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1.0 INTRODUCTION 

This DSR presents the results of the RDU 5 West Valley Railroad Bed Investigation within the 
ARWW&S OU. The information contained in this DSR was gathered following objectives and 
procedures documented in the Draft Final RDU 5 West Valley Railroad Bed Investigation 
Sampling and Analysis Plan (SAP) (Atlantic Richfield Company, 2003), provided in Appendix 
B. 

The following information is included in this DSR: 

Objectives of the investigation; 
Locations of all sampling sites; 
A description of field data and sample collection; 
Field documentation; 
Analytical results; and 
Data validation/data usability analysis. 

The original field logbook for this investigation is located at the Pioneer office in Butte, 
Montana. Copies of the field logbook are located in Appendix C. 

1.1 Investigation Objectives 

The primary objectives of the RDU 5 West Valley Railroad Bed Investigation, as outlined in the 
SAP (Atlantic Richfield Company, 2003), were to further characterize the extent of arsenic 
contamination within the West Valley Railroad Bed. Surface sampling (0 to 2-inch depth 
interval) was conducted on the railroad beds in the fall of 1997 and spring of 1998; sampling 
results are presented in the Anaconda Residential Soils, Regional Soils, and Railroad Areas Data 
Interpretive Report (AERL, 1999). Arsenic concentrations in the surface samples collected fi-om 
the West Valley Railroad Bed generally exceeded 1,000 milligrams per kilogram (mg/kg). The 
purpose of the 2003 sampling effort was to refine the depth and extent of the arsenic 
contamination present in the railroad bed embankment. 

1.2 Data Quality Objectives and Assessment 

The Data Quality Objectives (DQOs) of the RDU 5 West Valley Railroad Bed Investigation, as 
outlined in the SAP (Atlantic Richfield Company, 2003), were as follows: 

• Laboratory requirements for sample analysis were to be completed using the EPA's CLP 
protocols (EPA, 1988). 

• Field QA/QC was to be consistent with CFRSSI Standard Operating Procedure (SOP) G-6 
(ARCO, 1992b) and was to include 1 field duplicate and 1 field blank for every 20 primary 
samples. 
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Results of the Data Quality Assessment (DQA) include: 

• All laboratory detection limits, accuracy, and precision requirements were performed in 
accordance with the EPA's CLP protocols (EPA, 1988). 

• Duplicate samples and field blanks were collected at a frequency of approximately 1 per 20 
primary samples, meeting the field QA/QC DQOs of 1 per 20 primary samples. 

• As a result of the data validation and Level A/B QA/QC review (Appendix A), 100% of the 
data collected during the RDU 5 West Valley Railroad Bed Investigation were determined to 
be enforcement quality; therefore, meeting the DQOs. 

Composite samples were collected fi-om specific depth intervals from three test pits evenly 
spaced along the railroad bed. Test pits were spaced 500 lineal feet from each other on 
alternating sides of the tracks and ties (see Figures 1 and 2); therefore, each composite sample 
represented a 1,500-foot section of railroad bed. Sixty-two samples were proposed in the SAP 
(Atlantic Richfield Company, 2003). Eighty samples were collected during the investigation 
including the proposed 62 samples, opportunity samples, and additional samples that were used 
to characterize the west end of the West Valley Railroad Bed. 

1.3 Investigation Site Description 

The western extent of the RDU 5 West Valley Railroad Bed Investigation area corresponds with 
the intersection of the railroad bed wdth North Cable Road approximately 4 miles west of the 
commtinity of Anaconda, Montana. The eastern extent of the RDU 5 West Valley Railroad Bed 
Investigation area corresponds with the intersection of the railroad bed with Pennsylvania 
Avenue located immediately west of the West Anaconda Yards (see Figure 2B of the SAP 
[Atlantic Richfield Company, 2003]). The West Valley Railroad Bed is currently an Active 
Railroad bed; rails and ties remain in-place. This railroad bed includes 1 crossing of Warm 
Springs Creek, where the creek intersects the railroad grade approximately 0.3 miles west of 
Anaconda. The RDU 5 West Valley Railroad Bed is generally characterized by contaminated 
ballast associated directly with the railroad grade. 

1.4 Sampling and Analysis Summary 

A backhoe was used to excavate test pits through the railroad bed. Test pits were excavated near 
the outside edges of the ties to obtain the required soil lithologies, depth information (depth-to-
native soils) and to collect soil samples at specific depth intervals (0 to 2 inches, 2 to 6 inches, 6 
to 18 inches, and 18 to 24 inches, or as modified as necessary while sampling). Composite 
samples were collected fi-om specific intervals from 3 test pits evenly spaced along the railroad 
bed. The test pits were spaced 500 lineal from each other on alternating sides of the tracks and 
ties (see Figures 1 and 2); therefore, each composite sample represented a 1,500-foot section of 
the railroad bed. Table 2 provides the test pit location coordinates. 
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The test pit face was scraped to reveal fresh, non-smeared surfaces and the samples were 
collected at the specific interval using a clean disposable scoop. The composite was thoroughly 
mixed in a new disposable aluminum container. During the homogenization process, large 
particles (>0.5-inch diameter) were discarded. The composite sample was placed in a clean, 
labeled sample container. 

Seventy-three soil samples, 4 duplicate samples, and 4 blank samples were collected and 
analyzed during the RDU 5 West Valley Railroad Bed Invesfigation. Samples were collected and 
analyzed following procedures detailed in the SAP (Atlantic Richfield Company, 2003), except 
where noted as a deviation from the SAP in Section 3.0. All soil samples were collected from 
backhoe test pits. Using XRF Spectroscopy, samples were analyzed for total arsenic by Ashe 
Analytics, of Butte, Montana. Laboratory data results and qualifiers are provided in Appendix D. 

Thirty-nine of the 80 samples exceeded the open space/recreational arsenic action level of 1,000 
mg/kg as set forth in the ARWW&S OU ROD (EPA, 1998). The sample results are summarized 
on Table 1. Figures 1 and 2 identify the arsenic concentrations at each depth interval for each 
composite. 
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2.0 PREVIOUS INVESTIGATION 

The following is a list of documents prepared for investigations and response actions that have 
been performed on or in the vicinity of RDU 5: 

• AERL, 1997. Anaconda Smelter NPL Site, Community Soils Operable Unit. Remedial 
Design Sampling and Analysis Plan, RR Beds, Yards and Adjacent Areas. September 1997. 

• AERL, 1999. Anaconda Residential Soils, Regional Soils, and Railroad Areas Data 
Interpretive Report. 

• Advisory Council on Historic Preservation, Second Programmatic Agreement, 1994. 
Memorandum of Agreement Regarding Implementation if the CERCLA Related Elements of 
the Upper Clark Fork River Basin Regional Historic Preservation Plan. December 1994. 

• ARCO, 1997. Anaconda Regional Water, Waste, and Soils Operable Unit: Revised 
Conceptual Model of Fate & Transport, Pathway Assessment, and Areas and/or Media of 
Concern. Prepared for AERL. February 1997. 

• Camp, Dresser, McKee, (CDM) Inc., 1987. Final Data Report for SoHd Matrix Screening 
Study, Anaconda Smelter Site, Anaconda, Montana, Performance of Remedial Response 
Activities of Uncontrolled Hazardous Waste Sites. Prepared for U.S. Envirormiental 
Protection Agency 1987. 

• CDM Federal Programs Corp., 1996. Final Baseline Human Health Risk Assessment, 
Anaconda Smelter NPL Site. January 1996. 

• EPA, 1996. Final Feasibility Study, Deliverable No. 3B for Anaconda Regional Water, 
Waste and Soils Unit (Identification of Problem Statement, Remediation Goals and 
Objectives, Waste Removal Evaluation, Development of Alternatives, Alternative Selection 
for Each Subarea). Prepared for U.S. Environmental Protection Agency. October 24,1996. 

• Pioneer, 2000. Anaconda Smelter NPL Site, Anaconda Regional Water, Waste and Soils 
Operable Unit Dedicated Development Plan. Prepared for AERL. August 2000. 

• PTI Environmental Services, 1992. Anaconda Soil Investigation Data Summary/Data 
Validation/Data Usability Report. March 1992. 

• PTI Environmental Services, 1993. Anaconda Soil Investigation Phase II Data 
Summary/Data Validation/Data Usability. January 1993. 

• Titan Environmental Corp., 1996. Conceptual Model of Contaminant Fate and Transport, 
Pathway Assessment, and Areas and/or Media of Concern. Anaconda Smelter NPL Site, 
Anaconda Regional Water, Waste and Soils Operable Unit. Prepared for AERL. 
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3.0 DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 

The following SAP (Atlantic Richfield Company, 2003) deviations were noted during the RDU 5 
West Valley Railroad Bed Investigation: 

• Thirteen samples, which are listed below, were collected to characterize the west end of the 
West Valley Railroad Bed. This area was not originally covered in the SAP (Atlantic 
Richfield Company, 2003). 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 and 

. WVRB-WE-NG. 

The following samples were proposed in the SAP (Atlantic Richfield Company, 2003) as 
composite samples; however, the samples were collected as discrete samples. 

. WVRB-WE-C-0; 

. WVRB-WE-C-2; 

. WVRB-WE-C-8; 

. WVRB-WE-C-NG; 

. WVRB-WE-D-0; 

. WVRB-WE-D-2; 

. WVRB-WE-D-8; 

. WVRB-WE-D-NG; and 

. WVRB-WE-D-12. 

These deviations did not affect the SAP (Atlantic Richfield Company, 2003) objectives. 
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Table 1. Data Summary with Enforcement and Screening Quality Assessment and Level A/B Assessment, Flags, and Qualifiers 

Field 
ID 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 

WVRB-WE-NG 
WVRB-WE-C-0 
WVRB-WE-C-2 

WVRB-WE-C-NG 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-8 

WVRB-WE-D-NG 
WVRB-WE-0-12 

WVRB-0-0 
WVRB-0-2 
WVRB-0-8 

WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 

WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 

WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-45-8 

WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 

WVRB-60-NG 
WVRB-75-0 
WVRB-75-2 
WVRB-75-8 

WVRB-75-NG 
WVRB-90.0 
WVRB-90-2 

WVRB-90-NG 
WVRB-95-0 

WVRB-95-0D 
WVRB-95-2 

WVRB-95-NG 
WVRB-105-0 
WVRB-105-2 

WVRB-105-NG 
WVRB-120-0 
WVRB-120-2 

WVRB-120-NG 
WVRB-135A-0 
WVRB-135A-2 
WVRB-135-0 
WVRB-135-2 

WVRB-135-NG 
WVRB-15 0-0 
WVRB-150-2 
WVRB-150-8 

WVRB-150-NG 
WVRB-165-A-8 

WVRB-165-0 
WVRB-165-2 
WVRB-165-8 

WVRB-165-NG 
WVRB-165-2D 
WVRB-180-0 
WVRB-180-2 

WVRB-180-NG 
WVRB-195-0 
WVRB-195-2 

WVRB-195-NG 
WVRB-210-0 
WVRB-210-2 
WVRB-210-8 

WVRB-210-NG 
WVRB-210-NGD 

WVRB-90A-0 
WVRB-B-3 
WVRB-B-4 
WVRB-B-2 

Sample 
Date 

7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/28/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/29/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/30/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/31/2003 
7/30/2003 
7/31/2003 
7/31/2003 

As 
Dis (mg/kg) 

105 
96.5 
61 

76.5 
583 
418 
367 
126 
49.2 
58.8 
55.8 
401 

2050 
3320 
194 
201 
1690 
2140 
82.4 
1830 
1470 
959 
48.9 
8.6 
692 
1260 
997 
1110 
241 
1600 
2390 
856 
76.8 
3260 
3940 
1760 
116 

1620 
876 
114 

1160 
1100 
1870 
77 

2630 
1520 
142 

2770 
1980 
96 

4650 
1770 
3570 
1390 
196 

2500 
2030 
462 
96.5 
466 
2070 
2700 
1060 
27.2 
2560 
2000 
1620 
27.9 
1410 
1230 
38.5 
1130 
1600 
1410 
87.9 
81 

3490 
8.6 
8.6 
8.6 

Stat 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
£ 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

CFDMS 
Descriptor 

Q 

u 

u 
u 
u 

Validation 
Flag 

Comment 

discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 
Opportunistic Sample 

Blank 

Duplicate 

South RR bed 
Soutii RR bed 
South RR bed 
South RR bed 

Opportunistic Sample 
Opportmiistic Sample 

Opportimistic Sample 

Duplicate 

Duplicate 
Opportmiistic Sample 
Blank 
Blank 
Blank 
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Table 2. Coordinates for RDU 5 West Valley Railroad Bed Investigation Sample Locations 

Field 
ID 

WVRB-WE-A 
WVRB-WE-B 
WVRB-WE-C 
WVRB-WE-D 
WVRB-O-A 
WVRB-O-B 
WVRB-O-C 
WVRB-15-A 
WVRB-15-B 
WVRB-15-C 
WVRB-30-A 
WVRB-30-B 
WVRB-30-C 
WVRB-45-A 
WVRB-45-B 
WVRB-45-C 
WVRB-60-A 
WVRB-60-B 
WVRB-60-C 
WVRB-75-A 
WVRB-75-B 
WVRB-75-C 
WVRB-90-A 
WVRB-90-B 
WVRB-90-C 
WVRB-95-A 
WVRB-95-B 
WVRB-95-C 
WVRB-105-A 
WVRB-105-B 
WVRB-105-C 
WVRB-120-A 
WVRB-120-B 
WVRB-120-C 
WVRB-135-A 
WVRB-135-B 
WVRB-135-C 
WVRB-150-A 
WVRB-150-B 
WVRB-150-C 
WVRB-165-A 
WVRB-165-B 
WVRB-165-C 
WVRB-180-A 
WVRB-180-B 

WVRB-180-C 
WVRB-195-A 
WVRB-195-B 
WVRB-195-B2 
WVRB-195-C 
WVRB-210-A 
WVRB-210-B 
WVRB-210-C 

Northing 

719249.082 
719099.998 
718076.091 
718065.763 
717619.028 
717392.703 
717132.180 
716884.669 
716629.711 
716380.175 
716121.951 
715869.702 
715628.352 
715412.559 
715184.096 
714956.925 
714718.755 
714481.057 
714250.182 
714012.884 
713793.006 
713565.039 
713346.940 
713100.766 
712848.869 
713012.417 
712913.336 
712699.485 
712627.246 
712386.472 
712168.557 
711909.278 
711664.003 
711413.805 
711171.495 
710922.363 
710683.959 
710442.771 
710211.068 
709972.466 
709732.986 
709490.979 
709264.476 

709019.735 
708788.904 

708547.758 
708301.094 

708020.470 
707996.440 
707696.739 
707352.219 
706959.743 
706564.064 

Easting 

1065705.847 
1066059.036 
1067177.672 
1067191.809 
1067834.592 
1068265.514 
1068743.944 

1069226.026 
1069699.760 
1070179.650 
1070660.446 
1071146.177 
1071615.901 
1072081.648 
1072558.875 
1073036.396 
1073530.195 
1074029.326 
1074516.308 
1075010.225 
1075461.928 
1075976.060 
1076412.024 
1076932,872 
1077449.334 

1077082.065 
1077279.185 
1077759.286 
1077929.242 
1078424.209 
1078930.830 
1079433.361 
1079959.012 
1080470.089 
1080990.346 
1081512.413 
1082018.423 
1082514.724 
183014.953 

1083508.837 
1084019.132 
1084514.756 
1085009.412 
1085509.519 
1086005.026 
1086495.279 

1086996.833 
1087445.790 
1087494.622 
1087874.975 
1088260.265 
1088638.199 
1089023.366 
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Quality Assurance and Quality Control Review of Inorganic Data for the West Valley 
Soils Investigation 

Summaries of the samples collected for this investigation are included in the attached 
tables. The analytical protocols used to obtain metals data during the West Valley Soils 
Investigation included XRF Spectrace ®. The quahty of the inorganic data is 
summarized in the paragraphs below and in the report attachments. 

Executive Summary 

Enforcement quality data are supported by rigorous sampling and analysis procedures, 
quality assurance and quahty control (QA/QC) protocols, and documentation 
requirements. Enforcement quality data include data that meet the Level A and B criteria 
(Attachment C) and are not qualified as estimated during the data validation process. In 
addition to the Level A/B assessment, the data are reviewed for qualifiers. Data that meet 
the Level A and B criteria and are free of qualifiers are assessed and enforcement quality. 

Of the 80 total data points for inorganic data, none of the results for this investigation are 
rejected. The analytical data and the enforcement screening assessment are presented in 
Table 1 in the main text of the report. Sample number codes and sampling coordinates at 
each station are also identified in Table 1. 

Of the 80 total data points, 100.0 percent of the data points are classified as enforcement 
quality data and are unqualified. 

Quality Assurance and Quality Control Review of Inorganic Data 

Data validation checklists were completed using the data validation form for the West 
Valley Soil results. The completed checklists are included in Attachments A and B. 
Laboratory data flags and qualifiers are listed in the attached tables. 
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Field Quality Control Samples 

The fi-equency and quality of field quality control samples as outlined in the quality 
assurance project plan (QAPP) and the West Valley Soils Sampling and Analysis Plan 
(SAP) are discussed in the following sections. 

Field Blank Results 

Field blanks are used to assess the cleanliness of sampling and analysis activities. All 
field blank results were less than two times the applicable DDL. They have not resulted in 
the quahfication of any sample results. Field blanks were submitted within the fi-equency 
of (1) blank for every (20) samples prescribed by the project sampling and analysis plan. 

Field Duplicate Results 

Field duplicates are used to assess field and laboratory precision. Field duplicates were 
submitted at the fi-equency of (1) field duphcate for every (20) natural samples as 
prescribed by the project sampling and analysis plan. Field duplicate results for arsenic 
were within the +/- 35% RPD requirements for field duplicates. 

Reference Material Results 

Reference Materials were not applicable and were not submitted. 



Attachment A 
Laboratory Data Validation Checklist 

for Metals Analysis by Spectrace XRF 

Site: Anaconda, MT 
Project: West Valley Soils 
Sample Dates; 08/04 to 08/07/03 
Data Validator: Jennifer Norman 

Sample Matrix: 
Analysis Dates: 
Validation Dates: 

Soil 
08/07 to 08/08/03 
08/12/03 

Laboratory: Ashe Analytics 
Analyses: As 

1. Holding Times 

Analyte 

As 

Matrix 

Soil 

Method 

Clark Fork River 
Laboratory 
Analytical 

Procedure for 
XRF of Solid 

Media by Ashe 
Analytics 

Holding 
Time* 

Clark Fork LAP 

Collection 
Date(s) 

08/04 to 
08/07/03 

Analysis 
Date(s) 

08/07 to 
08/08/03 

Holding time 
met? (Y/N) 

Y 

Affected data 
flagged? (Y/N) 

N-N/A 

* reference for holding time (Clark Fork River LAP=Laboratory Analytical Procedure of Solid Media by 
Ashe Analytics) 

Were any data flagged because of holding time problems? Y N • 

2. XRF Quality Control 

What sample preparation steps were performed (i.e., drying and sieving, grinding)? Foreign obiects such as twigs 
and rocks were removed from the field sample. The sample was then homogenized and placed in a glass or aluminum 
vessel and held at a temperature of 105°C for 4 hours. TTie sample was then cooled in a desiccator to room 
temperature. The sample was then passed through a U.S. Standard No. 10 sieve. The homogenized and 
was placed in a grinding vessel and ground until 95% of the sample passed through a 200-mesh screen, 
sample was then stored in a desiccator until analysis. 

Were the samples prepared according to the SAP? 
Was an energy calibration performed at the frequency of once per day? 
Were initial and continuing calibrations performed at the fi'equency in Table 8-1 of 

XRF LAP? 
Were the initial and continuing calibration results within control windows? 
Was a laboratory duplicate analysis performed at the frequency of 1 per 20? 
Were laboratory duplicate results within control window of (Analyte specific)? 
Was a laboratory replicate analysis performed at the frequency of 1 per 20? 
Were laboratory replicate results within control window of (Analyte Specific)? 
Was a cross-contamination check sample analyzed at the frequency of 1 per 50? 
Were cross-contamination check sample results within the control window of < than 2x the MDL? 
Was a sand blank analysis performed at the frequency of 1 per 50? 
Were sand blank results within the control window of less than the MDL? 
Were any data flagged because of XRF analysis? 

3. Overall Assessment 

Are there analytical limitations of the data that users should be aware of? 
If so, explain: TTiere are no limitations associated with this data set. 

sieved sample 
The prepared 

Y. 
Y 

Y • N 
Y • N 
Y • ^ N . 
Y. 
Y 
Y. 
Y 
Y 
Y • N 
Y • N 
Y N • 

N • 

• N 
• N 
• 
• 
• 

N 
N 
N 

4. Authorization of Data Release from the Laboratory 

Data Validator: 

Name: 

Signature: 

Date: 

Data VaHdation Pkviewer: 

i/H/e 

West Valley Soils 
August 2003 



Attachment B 
Data Validation Checklist 
for Field Quality Control 

Site: Anaconda, MT 
Project: West Valley Soils 
Sample Dates: 08/04 to 08/07/03 
Data Validator: Jennifer Norman 

Sample Matrix: 
Analysis Dates: 
Validation Dates: 

Soil 
08/07 to 08/08/03 

08/12/03 

Laboratory: 
Analyses: 

Ashe Analytics 
As 

L Holding Times 

Analyte 

As 

Matrix 

Soil 

Method 

Clark Fork River 
Laboratory 
Analytical 

Procedure for XRF 
of Solid Media by 

Ashe Analytics 

Collection Date 

08/04 to 
08/07/03 

Analysis Date 

08/07 to 
08/08/03 

Affected data 
flagged? (Y/N) 

N-N/A 

2. Field QC Samples 
Field Blanks 
Were field blanks submitted as specified in the Sampling and Analysis Plan (SAP)? 
Were any data qualified because of field blank problems? 
Field Duplicates 
Were field duplicates submitted as specified in the SAP? 
Were results for field duplicates within the target control limits in the CFRSSI QAPP? 
Were any data qualified because of field duplicate results? 
Comments: None 
Field Reference Materials 
Were field Reference Materials or Performance Evaluation Samples submitted as specified 
in the SAP? 
Were the results within the manufacturer's control limits? 
Comments: Field reference Materials were not applicable to this effort per the SAP. 

Y 
Y_ 

Y 
Y 
Y_ 

Y 
Y_ 

• N 
N • 

• N 
• N 

N • 

NA N 
NA N 
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Attachment C 
Level A/B Screening Checklist 

I. General Information 

Site: Anacortda, MT 
Project: West Valley 
Client: ARCO 
Sample Matrix: Soil 

II. Screening Results 

Data are: 

1) Unusable 
2) Level A _ 
3) Level B _ 

L Level A Screening 

Criteria - The following must be fully documented: 

1. Sampling date 

2. Sampling team/or leader 

3. Physical description of sampling location 

4. Sample depth (soils) 

5. Sample collection technique 

6. Field preparation technique 

7. Sample preservation technique 

8. Sample shipping records and laboratory analysis dates 

9. Compaition sampUng efforts 

10. Visual classification of samples 

Yes/No 

Yes 

Yes 

Yes 

Yes 

Yes 

N / A 

Yes 

Yes 

N / A 

Yes 

Comments 

Visual descriptions in 

sample r s ' m e m o r a n d a 

II. Level B Screening 

Criteria - The following must be fully documented: 

1. Field/laboratory instrumentation, standardization, and 
methods/ procedures 

2. Proper sample containers and container preparation 

3. Collection of field repUcates (1/20 minimum) 

4. Proper and decontaminated sampling equipment 

Yes/No 

Yes 

Yes 

Yes 

N / A 

Comments 

West Valley Soils 
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Attachment C 
Level A/B Screening Checklist 

5. Identity of sample taker 

6. Field custody documentation 

7. Shipping custody documentation 

8. Traceable sample designation number 

9. Field notebook(s), custody records in secure repository 

10. Properly prepared and complete field forms 

11. Physical data/observations date and time 

12. Physical data/observations recorder, team leader 

13. Physical data/observations location 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Measurements in logbook 
and memoranda. 
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TO: PIONEER TECHNICAL SERVICES 
SHAWN BISCH 

AUG. 11,2003 

FROM: ASHE ANALYTICS 
JOHN ASHE 

SUBJECT: ANALYTICAL REPORT NO. SB0811D 
PROJECT: WVRB 

EIGHTY (80) SAMPLES WERE RECEIVED ON 08/04/03 
FOR TOTAL METALS ANALYSIS (As) BY XRF. 
RESULTS ARE PRESENTED BELOW. 

LAB SAMPLE 
NUMBER I.D. 
D-0764 
D-0765 
D-0766 
D-0767 
D-0768 
D-0769 
D-0771 
D-0772 
D-0773 
D-0774 
D-0775 
D-0776 
D-0777 
D-0778 
D-0779 
D-0780 
D-0781 
D-0782 
D-0783 
D-0784 
D-0785 
D-0786 
D-0787 
D-0788 
D-0789 
D-0790 
D-0791 
D-0792 
D-0793 
D-0794 
D-0795 
D-0796 
D-0797 
D-0798 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 
WVRB-WE-NG 
WVRB-WE-C-0 
WVRB-WE-C-2 
WVRB-WE-C-NG 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-8 
WVRB-WE-D-NG 
WVRB-WE-0-12 
WVRB-0-0 
WVRB-0-2 
WVRB-0-8 
WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 
WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 
WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-45-8 
WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 
WVRB-60-NG 
WVRB-75-0 

As As 
mg/kg FLAG 

105 
96.5 

61 
76.5 
583 
418 
367 
126 

49.2 
58.8 
55.8 
401 

2050 
3320 

194 
201 

1690 
2140 
82.4 
1830 
1470 
959 

48.9 
8.6 U 

692 
1260 
997 

1110 
241 

1600 
2390 

856 
76.8 

3260 

SAMPLE 
PREP 
GROUP 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 



D-0799 
D-0800 
D-0801 
D-0802 
D-0803 
D-0804 
D-0805 
D-0806 
D-0807 
D-0808 
D-0809 
D-0810 
D-0811 
D-0812 
D-0813 
D-0814 
D-0815 
D-0816 
D-0817 
D-0818 
D-0819 
D-0820 
D-0821 
D-0822 
D-0823 
D-0824 
D-0825 
D-0826 
D-0827 
D-0828 
D-0829 
D-0830 
D-0831 
D-0832 
D-0833 
D-0834 
D-0835 
D-0836 
D-0837 
D-0838 
D-0839 
D-0840 
D-0841 
D-0842 
D-0843 
D-0844 

WVRB-75-2 
WVRB-75-8 
WVRB-75-NG 
WVRB-90-0 
WVRB-90-2 
WVRB-90-NG 
WVRB-95-0 
WVRB-95-0D 
WVRB-95-2 
WVRB-95-NG 
WVRB-105-0 
WVRB-105-2 
WVRB-105-NG 
WVRB-120-0 
WVRB-120-2 
WVRB-120-NG 
WVRB-135A-0 
WVRB-135A-2 
WVRB-135-0 
WVRB-135-2 
WVRB-135-NG 
WVRB-150-0 
WVRB-150-2 
WVRB-150-8 
WVRB-150-NG 
WVRB-165-A-8 
WVRB-165-0 
WVRB-165-2 
WVRB-165-8 
WVRB-165-NG 
WVRB-165-2D 
WVRB-180-0 
WVRB-180-2 
WVRB-180-NG 
WVRB-195-0 
WVRB-195-2 
WVRB-195-NG 
WVRB-210-0 
WVRB-210-2 
WVRB-210-8 
WVRB-210-NG 
WVRB-210-NGD 
WVRB-90A-0 
WVRB-B-3 
WVRB-B-4 
WVRB-B-2 

3940 
1760 

116 
1620 
876 
114 

1160 
1100 
1870 

77 
2630 
1520 

142 
2770 
1980 

96 
4650 
1770 
3570 
1390 

196 
2500 
2030 
462 
96.5 
466 

2070 
2700 
1060 
27.2 
2560 
2000 
1620 
27.9 
1410 
1230 
38.5 
1130 
1600 
1410 
87.9 

81 
3490 

8.6 U 
8.6 U 
8.6 U 

999606 
999606 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999607 
999608 
999608 
999608 
999608 



TO: PIONEER TECH. SVCS. AUG. 11,2003 
SHAWN BISCH 

FROM: ASHE ANALYTICS 
JOHN ASHE 

SUBJECT: ANALYTICAL REPORT NO. SB0811QC 
LABORATORY QA/QC FOR REPORT DB0811D 

LAB SAMPLE AS 
NUMBER I.D. PPM 

999606 XCS 3.036 
990606 BLANK 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999606. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL. 

N-2710 ICV, 08/07/03 
CERTIFIED 
RECOVERY 

D-0780.1 
D-0780.2 LAB DUP 
D-0780R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

N-2710 LCS 
CERTIFIED 
RECOVERY 

606.787 
626 

96.9308 

201.007 
196.495 
200.297 
2.27018 
0.35385 

621.208 
626 

99.2345 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0764 THRU D-0780. 

D-0800.1 
D-0800.2 LAB DUP 
D-0800R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

999607 XCS 
990607 BLANK 

1755.14 
1722.73 
1645.49 
1.66384 
6.44899 

1.123 
2.463 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999607. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL. 

N-2710 LCS 
CERTIFIED 
RECOVERY 

594.816 
626 

95.0185 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0781 THRU D-0800. 



D-0820.1 
D-0820.2 LAB DUP 
D-0820R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

N-2710 LCS 
CERTIFIED 
RECOVERY 

2501.05 
2531.58 
2430.32 

1.2132 
2.86857 

644.535 
626 

102.961 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0801 THRU D-0820. 

N-2710 ICV, 08/08/03 
CERTIFIED 
RECOVERY 

D-0840.1 
D-0840.2 LAB DUP 
D-0840R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

999608 XCS 
990608 BLANK 

631.012 
626 

100.801 

81.031 
81.098 

98.43 
0.08265 
19.3903 

3.004 
2.687 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999608. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL. 

N-2710 LCS 
CERTIFIED 
RECOVERY 

635.569 
626 

101.529 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0821 THRU D-0840. 

N-2710 LCS 
CERTIFIED 
RECOVERY 

651.28 
626 

104.038 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0841 THRU D-0844. 



Lab ID 
(D-0###) 

764 
765 
766 
767 
768 
769 
771 
772 
773 
774 
776 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 

Field 
ID 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 

WVRB-WE-NG 
WVRB-WE-C-0 
WVRB-WE-C-2 

WVRB-WE-C-NG 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-B 

WVRB-WE-D-NG 
WVRB-WE-0-12 

WVRB-0-0 
WVRB-0-2 
WVRB-0-8 

WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 

WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 

WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-46-8 

WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 

WVRB-60-NG 
WVRB-76-0 
WVRB-75-2 
WVRB-75-8 

WVRB-75-NG 
WVRB-90-0 
WVRB-90-2 

WVRB-90-NG 
WVRB-95-0 

WVRB-96-0D 
WVRB-95-2 

WVRB-95-NG 
WVRB-105-0 
WVRB-105-2 

WVRB-105-NG 
WVRB-120-0 
WVRB-120-2 

WVRB-120-NG 
WVRB-135A-0 
WVRB-135A-2 
WVRB-135-0 
WVRB-135-2 

WVRB-135-NG 
WVRB-150-0 
WVRB-150-2 
WVRB-150-8 

WVRB-150-NG 
WVRB-165-A-8 
WVRB-165-0 
WVRB-165-2 
WVRB-165-8 

WVRB-165-NG 
WVRB-165-2D 
WVRB-180-0 
WVRB-180-2 

WVRB-180-NG 
WVRB-195-0 
WVRB-195-2 

WVRB-195-NG 
WVRB-210-0 
WVRB-210-2 
WVRB-210-8 

WVRB-210-NG 
WVRB-210-NGD 

WVRB-90A-0 
WVRB-B-3 
WVRB-B-4 
WVRB-B-2 

Sample 
Date 

8/4/2003 
B/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
6/4/2003 
8/4/2003 
B/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
B/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 

As 
Dis (mg/kq) 

105 
96.5 
61 

76.5 
583 
418 
367 
126 

49.2 
58.8 
55.8 
401 

2050 
3320 
194 
201 
1690 
2140 
82.4 
1830 
1470 
959 
48.9 
8.6 
692 
1260 
997 
1110 
241 
1600 
2390 
856 
76.8 
3260 
3940 
1750 
116 

1620 
876 
114 

1160 
1100 
1870 
77 

2630 
1520 
142 

2770 
1980 
96 

4650 
1770 
3570 
1390 
19S 

2500 
2030 
462 
96.5 
466 
2070 
2700 
1060 
27.2 
2560 
2000 
1620 
27.9 
1410 
1230 
38.5 
1130 
1600 
1410 
87.9 
81 

3490 
8.6 
8.6 
8.6 

Q 

U 

U 
U 
U 

Validation 
Flag 



Field 
ID 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 

WVRB-WE-NG 
WVRB-WE-C-0 
WVRB-WE-C-2 

WVRB-WE-C-NG 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-8 

WVRB-WE-D-NG 
WVRB-WE-0-12 

WVRB-0-0 
WVRB-0-2 
WVRB-0-8 

WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 

WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 

WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-45-8 

WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 

WVRB-60-NG 
WVRB-75-0 
WVRB-75-2 
WVRB-75-8 

WVRB-75-NG 
WVRB-90-0 
WVRB-90-2 

WVRB-90-NG 
WVRB-95-0 

WVRB-95-0D 
WVRB-95-2 

WVRB-95-NG 
WVRB-105-0 
WVRB-105-2 

WVRB-105-NG 
WVRB-120-0 
WVRB-120-2 

WVRB-120-NG 
WVRB-135A-0 
WVRB-135A-2 
WVRB-135-0 
WVRB-135-2 

WVRB-135-NG 
WVRB-150-0 
WVRB-150-2 
WVRB-150-8 

WVRB-150-NG 
WVRB-165-A-6 
WVRB-165-0 
WVRB-165-2 
WVRB-165-B 

WVRB-165-NG 
WVRB-165-2D 
WVRB-180-0 
WVRB-180-2 

WVRB-180-NG 
WVRB-195-0 
WVRB-195-2 

WVRB-195-NG 
WVRB-210-0 
WVRB-210-2 
WVRB-210-8 

WVRB-210-NG 
WVRB-210-NGD 

WVRB-90A-0 
WVRB-B-3 
WVRB-B-4 
WVRB-B-2 

As 
Dis (mg/kg) 

105 
96.5 
61 

76.5 
583 
418 
367 
126 
49.2 
58.8 
55.8 
401 
2050 
3320 
194 
201 
1690 
2140 
82.4 
1830 
1470 
959 
48.9 
8.6 
692 
1260 
997 
1110 
241 
1600 
2390 
856 
76.8 
3260 
3940 
1760 
116 

1620 
876 
114 

1160 
1100 
1870 
77 

2630 
1520 
142 

2770 
1980 
96 

4650 
1770 
3570 
1390 
196 

2500 
2030 
462 
96.5 
465 

2070 
2700 
1050 
27.2 
2560 
2000 
1620 
27.9 
1410 
1230 
38.5 
1130 
1600 
1410 
87.9 
81 

3490 
B.6 
8.6 
8.6 

Stat 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

CFDMS 
Descriptor 

E='Enforcement 



Table 1. Data Summaiy with Enforcement and Screening quality Assessment and Level A/B assessment, Flags, and Qualiflers 

Field 
ID 

WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 

WVRB-WE-NQ 
WVRB-WE-C-0 
WVRB-WE-C-2 
VVRB-WE-C-N( 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-8 
VVRB-WE-D-N< 
WVRB-WE-0-12 

WVRB-0-0 
WVRB-0-2 
WVRB-0-8 

WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 

WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 

WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-45-8 

WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 

WVRB-60-NG 
WVRB-75-0 
WVRB-75-2 
WVRB-75-8 

WVRB-75-NG 
WVRB-90-0 
WVRB-90-2 

WVRB-90-NG 
WVRB-95-0 

WVRB-95-0D 
WVRB-95-2 

WVRB-95-NG 
WVRB-105-0 
WVRB-105-2 

WVRB-105-NG 
WVRB-120-0 
WVRB-120-2 

WVRB-120-NG 
WVRB-135A-0 
WVRB-135A-2 
WVRB-135-0 
WVRB-135-2 

WVRB-135-NG 
WVRB-150-0 
WVRB-150-2 
WVRB-150-8 

WVRB-150-NG 
WVRB-165-A-8 

WVRB-165-0 
WVRB-165-2 
WVRB-165-8 

WVRB-165-NG 
WVRB-165-2D 
WVRB-180-0 
WVRB-180-2 

WVRB-180-NG 
WVRB-195-0 
WVRB-195-2 

WVRB-195-NG 
WVRB-210-0 
WVRB-210-2 
WVRB-210-8 

WVRB-210-NG 
WVRB-210-NGI 

WVRB-90A-0 
WVRB-B-3 
WVRB-B-4 
WVRB-B-2 

Sample 
Date 

8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 
8/4/2003 

As 
Dis (mg/kg) 

105 
96.5 
61 

76.5 
583 
418 
367 
126 
49.2 
58.8 
55.8 
401 

2050 
3320 
194 
201 
1690 
2140 
82.4 
1830 
1470 
959 
48.9 
8.6 
692 
1260 
997 
1110 
241 
1600 
2390 
856 
76.8 
3260 
3940 
1760 
116 

1620 
876 
114 

1160 
1100 
1870 
77 

2630 
1520 
142 

2770 
1980 
96 

4650 
1770 
3570 
1390 
196 

2500 
2030 
462 
96.5 
466 

2070 
2700 
1060 
27.2 
2560 
2000 
1620 
27.9 
1410 
1230 
38.5 
1130 
1600 
1410 
87.9 
81 

3490 
8.6 
8.6 
8.6 

Stat 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

CFDMS 
Descriptor 

Q Validation 
Flag 

U 

U 

u 
u 

Comment 

discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 
discrete sample 

Blank 

Duplicate 

South RR bed duplicate 
South RR bed duplicate 
South RR bed duplicate 
Soutli RR bed duplicate 

Opportunistic Sample 
Opportmiistic Sample 

Opporlxmistic Sample 

Duplicate 

Duplicate 
Opportmiistic Sample 
Blank 
Blank 
Blank 
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1.0 INTRODUCTION AND PROJECT DESCRIPTION 

1.1 Project Organization 

This West Valley Raikoad Bed Investigation Sampling and Analysis Plan (SAP) identifies the 
tasks and sampling methods necessary to obtain the required data and information to further 
characterize the West Valley Railroad Bed located within Remedial Design Unit (RDU) 5 of the 
Anaconda Regional Water, Waste & Soils (ARWW&S) Operable Unit (OU). All work 
identified in this SAP will be undertaken by the Atlantic Richfield Company (Atlantic Richfield) 
or their representatives with U. S. Environmental Protection Agency (EPA) and Montana 
Department of Environmental Quality (DEQ) (the Agencies) oversight. This work will be 
performed in support of the ARWW&S OU and Community Soils (CS) OU Records of Decision 
(RODs) (EPA, 1998 and 1996; respectively) and ARWW&S OU Remedial Design Work Plan 
(RDWP) (CDM, 2000). 

1.2 Purpose and General Objectives 

It is necessary to fLirther characterize the extent of arsenic contamination within the West Valley 
Railroad Bed. Surface sampling (0 to 2-inch depth interval) was conducted on the railroad beds 
in the fall of 1997 and spring of 1998; sampling results are presented in the Anaconda 
Residential Soils, Regional Soils, and Railroad Areas Data Interpretive Report (AERL, 1999). 
Arsenic concentrations in the surface samples collected from the West Valley Railroad Bed 
generally exceeded 1,000 milligrams per kilogram (mg/kg). It is necessary to refine the depth 
and extent of the arsenic contamination present in the railroad bed embankment. 

1.3 Scope of Project 

The scope of this SAP is limited to the railroad bed known as the West Valley portion of the 
RDU 5 railroad, as identified on Figure 1. The intent of this SAP is to determine the extent of 
arsenic contamination present in the railroad bed. The scope of this project is to conduct soil 
sampling at specific depth intervals through the railroad bed from the ground surface to the 
railroad ballast/native soil interface immediately below the railroad bed. Additionally, native 
soil below the railroad bed (from the railroad ballast/native soil interface to approximately 
6 inches below the interface) will be sampled. The sample locations are identified on Figures 2A 
and 2B, and Table 1. The methodology and procedures described in this SAP are designed to be 
consistent with the procedures for sampling active railroad beds as presented in the previously 
approYtd Remedial Design Sampling and Analysis Plan, RRBeds, Yards, and Adjacent Areas 
(AERL, 1997). 

1.4 Description of Activities 

To further characterize arsenic contamination within the railroad bed, it is necessary to sample 
the beds at depth. Test pits will be excavated through the railroad bed (outside of the ties as not 
to disturb the rails and ties) as shown on Figures 3 and 4, and will be used to obtain soil samples 
to determine the concentration of arsenic through the profile of the railroad grade. Atlantic 
Richfield and its representatives will perform the work with Agency oversight. 
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A backhoe will be utilized to complete the test pits within the existing West Valley railroad. 
Test pits will be excavated near the outside edges of the ties to obtain the required soil 
lithologies, depth information (depth-to-native soils) and to collect soil samples at specific depth 
intervals (0 to 2 inches, 2 to 6 inches, 6 to 18 inches, and 18 to 24 inches, or as modified in the 
field according to site-specific conditions). Atlantic Richfield personnel will log and document 
in the field logbook, soil Uthologies observed on the test pit walls. Copies of the test pit logs will 
be provided in the West Valley Railroad Bed Investigation Data Summary Report (DSR). 

Composite samples will be collected from specific depth intervals from four test pits evenly 
spaced along the railroad bed. Test pits will be spaced 500 lineal feet from each other on 
alternating sides of the tracks and ties (see Figure 3); therefore, each composite sample will 
represent a 1,500-foot section of the railroad bed. It is anticipated that four subsamples will be 
collected from each test pit corresponding with the following depth intervals (see Figure 4): 

• 0 to 2 inches (surface sample). 
• 2 to 6 inches, corresponding with the upper portion of the ballast section that has likely been 

disturbed throughout the history of the railroad bed due to tie replacement or other surface 
maintenance. 

• 6 to 18 inches (+ or -), corresponding with the lower portion of the ballast section that likely 
has not been disturbed throughout the history of the railroad bed. The lower limit of this 
interval will correspond with the ballast/native soil interface. 

• 18 to 24 inches (+ or -), corresponding with approximately 6 inches of native soil underlying 
the railroad bed. 

The 0 to 2-inch depth interval subsamples from 4 successive test pits spaced 500 lineal feet apart 
will be homogenized as a single composite sample (representing a 1,500-foot section of the 
railroad bed). Similarly, the 2 to 6-inch depth interval subsamples from 4 successive test pits 
will be composited (representing a 1,500-foot section of the railroad bed), and so on. If sampling 
personnel (or Agency personnel) detect areas of concern while visually observing the test pits, 
additional samples may be collected for analyses. Additional sampling and analysis will be at 
the discretion of the on-site personnel. Soil samples will be analyzed by X-Ray Fluorescence 
(XRF) Specfroscopy for total arsenic. 

Soil sampling and analysis, and existing data will be utilized to further characterize the extent of 
arsenic contamination associated with the West Valley Railroad Bed. 

1.5 Schedule 

Implementation of this SAP will commence shortly after approval of this SAP and is estimated 
to start during the summer of 2003. It is estimated that the field activities will take up to 5 
working days to complete depending on soil conditions, weather, and equipment availability. 
Upon completion of the field activities and receipt of analytical data, the RDU 5 West Valley 
Railroad Bed Investigation DSR will be completed and submitted to the Agencies. 
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1.6 Data Users and Decision Makers 

Results of activities described in this SAP will be used to delineate the depth of contamination 
present in the West Valley Railroad Bed. The principal decision makers must ensure that 
appropriate information of sufficient quality and quantity is made available so that the 
contaminant characterization can be completed. The principal decision makers include: 

• Charlie Coleman - EPA; 
• Brian Bartkowiak - DEQ; and 
• Steve Ferry - Atlantic Richfield. 

2.0 SITE BACKGROUND 

2.1 Operable Unit Description 

The ARWW&S OU covers an area of approximately 300 square miles of the southern Deer 
Lodge Valley and surrounding foothills in southwest Montana. The elevation is approximately 
4,800 feet above mean sea level (amsl) near the community of Warm Springs and 6,000 feet 
amsl on Stucky Ridge. Three streams drain most of the OU; Warm Springs Creek; Lost Creek; 
and Mill Creek. This OU is part of the Anaconda Smelter National Priorities List (NPL) Site, 
which contains large volumes of wastes, debris, and contaminated soils from the processing of 
ores to recover metals, chiefly copper. These milling, smelting, and refining activities continued 
for a period of 96 years, from 1884 until 1980. The ARWW&S OU area was divided into three 
general areas of topography; floodplain area; lowland area; and upland area. The floodplain area 
is defined by the boundary of the 100-year floodplain and is restricted to narrow corridors along 
primary streams. Lowlands are located above the 100-year floodplain to the intersection of the 
floor of the Deer Lodge Valley with the surrounding foothills. Uplands include foothills of slope 
steepness less than 10 percent (%) to greater than 50%. Due to the large size of this OU, it was 
divided into subareas. 

These subareas and associated areas of concern were characterized in the Remedial 
Investigation/Feasibility Study (RI/FS) process and several documents have been prepared 
including RI Reports (ARCO, 1996a; ARCO, 1996b; PTI, 1996), Risk Assessments (CDM 
Federal, 1997a and 1996a), Conceptual Model for Fate & Transport (Titan Environmental 
Corporation, 1996), and FSs (CDM Federal, 1997b and 1996b). 

2.2 West Valley Railroad Bed Description 

The western extent of the RDU 5 West Valley Railroad Bed Investigation Area corresponds with 
the intersection of the railroad bed with North Cable Road approximately 4 miles west of the 
community of Anaconda, Montana. The eastern extent of the RDU 5 West Valley Railroad Bed 
Investigation Area corresponds with the intersection of the railroad bed with Pennsylvania 
Avenue (located immediately west of the West Anaconda Yards, see Figure 2B). The West 
Valley railroad bed is currently an active railroad bed; rails and ties remain in-place. This 
railroad bed includes 1 crossing of Warm Springs Creek, where the creek intersects the railroad 
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grade approximately 0.3 miles west of Anaconda. The RDU 5 West Valley Railroad Bed is 
generally characterized by contaminated ballast associated directly with the raifroad grade. 

There are three Potentially Responsible Parties (PRPs) affiliated with RDU 5: Atlantic Richfield, 
RARUS Railway and Buriington Northern/Santa Fe (BNSF). RARUS Railway was notified as 
being a PRP for the Active Railroad on September 7, 2000. The PRPs will be responsible for the 
preparation of the Remedial Action Work Plan/Final Design Report (RAWP/FDR), including all 
relevant designs. 

2.3 Remedial Action Objectives 

Remedial Action Objectives (RAOs) pertaining to the RDU 5 West Valley Railroad Bed are 
defmed in Section 9 of the CS OU ROD (EPA, 1996). 

2.3.1 Soil/Waste Objectives 

RAOs for contaminated railroad beds as defined in the CS OU ROD (EPA, 1996) include the 
following: 

• "Design engineered covers to prevent direct contact with, and reduce potential for 
erosion and transport of, contaminated railroad bed materials. 

Engineered covers shall be designed to provide an effective and permanent 
barrier to waste materials. 

• Design engineered barriers to restrict access to railroad bed and to control surface 
runoff. 

Barriers shall be designed to prevent contaminated railbed material from eroding 
to adjacent residential areas. " 

lA Previous Investigations and Actions 

The following is a Ust of documents prepared for investigations and response actions that have 
been performed on or in the vicinity of RDU 5: 

• AERL, 1997. Anaconda Smelter NPL Site, Community Soils Operable Unit. Remedial 
Design Sampling and Analysis Plan, RR Beds, Yards and Adjacent Areas. September 1997. 

• AERL, 1999. Anaconda Residential Soils, Regional Soils, and Railroad Areas Data 
Interpretive Report. 

• Advisory Council on Historic Preservation, Second Programmatic Agreement, 1994. 
Memorandum of Agreement Regarding Implementation if the CERCLA Related Elements of 
the Upper Clark Fork River Basin Regional Historic Preservation Plan. December 1994. 

• ARCO, 1997. Anaconda Regional Water, Waste, and Soils Operable Unit: Revised 
Conceptual Model of Fate & Transport, Pathway Assessment, and Areas and/or Media of 
Concern. Prepared for AERL. February 1997. 

• Camp, Dresser, McKee, (CDM) Inc., 1987. Final Data Report for SolidMatrix Screening 
Study, Anaconda Smelter Site, Anaconda, Montana, Performance of Remedial Response 
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Activities of Uncontrolled Hazardous Waste Sites. Prepared for U.S. Environmental 
Protection Agency 1987. 

• CDM Federal Programs Corp., 1996. Final Baseline Human Health Risk Assessment, 
Anaconda Smelter NPL Site. January 1996. 

• EPA, 1996. Final Feasibility Stucfy, Deliverable No. 3B for Anaconda Regional Water, 
Waste and Soils Unit (Identification of Problem Statement, Remediation Goals and 
Objectives, Waste Removal Evaluation, Development of Alternatives, Alternative Selection 
for Each Subarea). Prepared for U.S. Environmental Protection Agency. October 24, 1996. 

• Pioneer Technical Services, Inc., 2000. Anaconda Smelter NPL Site, Anaconda Regional 
Water, Waste and Soils Operable Unit Dedicated Development Plan. Prepared for AERL. 
August 2000. 

• PTI Environmental Services, 1992. Anaconda Soil Investigation Data Summary/Data 
Validation/Data Usability Report. March 1992. 

• PTI Environmental Services, 1993. Anaconda Soil Investigation Phase II Data 
Summary/Data Validation/Data Usability. January 1993. 

• Titan Environmental Corp., 1996. Conceptual Model of Contaminant Fate and Transport, 
Pathway Assessment, and Areas and/or Media of Concern; Anaconda Smelter NPL Site, 
Anaconda Regional Water, Waste and Soils Operable Unit. Prepared for AERL. 

3.0 DATA QUALITY OBJECTIVES 

The Data Quality Objectives (DQOs) process (EPA, 2000a) is an iterative, strategic planning 
approach designed to ensure that the type, quality, and quantity of environmental data used in 
decision-making are appropriate for the intended application. Once established, the DQOs are 
used to develop a scientific and resource-effective data collection design. The following sections 
describe the process as it relates to the RDU 5 West Valley Railroad Bed Investigation SAP. 

3.1 Data Quality Objective Process 

The DQO process specifies project decisions, the data quality required to support those 
decisions, specific data types needed, data collection requirements, and analytical techniques 
necessary to generate the specified data quality. The process also ensures that the resources 
required to generate the data are justified. The DQO process consists of seven steps of which the 
output from each step influences the choices that will be made later in the process. These steps 
include: 

Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 

State the Problem; 
Identify the Decision; 
Identify the Inputs to the Decision; 
Defme the Study Boundaries; 
Develop a Decision Rule; 
Specify Tolerable Limits on Decision Errors; and 
Optimize the Design. 

During the first six steps of the process, the planning team develops decision performance 
criteria that will be used to develop the data collection design. The fmal step of the process 
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involves developing the data collection design based on the DQOs. A brief discussion of these 
steps and their application to this project are provided below. 

Step 1: State the Problem. 
The purpose of this step is to describe the problem to be studied so that the focus of the 
investigation will not be ambiguous. 

Surficial (0 to 2-inch depth) soil samples collected in 1997 showed arsenic concentrations along 
the West Valley Railroad Bed to be above 1,000 mg/kg. It is necessary to fijrther characterize 
the material present in the railroad bed as well as the underlying soils to identify the extent of 
contaminant source(s) at depth. 

Step 2: Identify the Decision. 
This step identifies what questions the study will attempt to resolve and what actions may result. 
The key questions may be stated as follows: 

• What are the soil characteristics within the West Valley Railroad Bed? 

• What is the extent of the constituent source(s) within the West Valley Railroad embankment? 

Step 3: Identify the Inputs to the Decision. 
The purpose of this step is to identify the informational variables that will be required to resolve 
the decision statements and determine which variables require environmental measurements. 

The following data and information are required to satisfy or resolve the decision statements: 

• Soil lithologies from the test pit walls; 
• Survey data for the location of test pits; 
• Soil anal)^ical results from the railroad bed along the West Valley Line; 
• Soil analytical results for the native soils underlying the railroad bed of the West Valley 

Line; and 
• Approximate location(s) (depth extent) of contaminant source(s) within the West Valley 

Railroad Line. 

Step 4: Define the Study Boundaries. 
The purpose of this step is to define the spatial and temporal boundaries of the problem. 
The study area will be limited to the West Valley Railroad Bed from where it crosses North 
Cable Road northwest of Anaconda to its crossing at Pennsylvania Avenue within the city limits 
of Anaconda. 

This investigation will begin in the summer of 2003. The RDU 5 West Valley Railroad Bed 
Investigation DSR will be completed and submitted in the fall of 2003. 

Step 5: Develop a Decision Rule. 
The purpose of this step is to define the parameters of interest, specify action levels, and 
integrate any previous DQO inputs into a single statement. 
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Soil samples will be collected from specific depth intervals within the West Valley Railroad Bed 
at multiple locations between its intersection with North Cable Road, northwest of Anaconda to 
its crossing at Pennsylvania Avenue within the community of Anaconda. Test pits will be 
excavated outside of the ties on alternating sides of the railroad bed to where native soils are 
encountered. Soil samples will be collected and analyzed at depth intervals of 0 to 2 inches, 2 to 
6 inches and 6 to 18 inches (approximately, corresponding to the ballast/native soil interface). 
Additionally, one sample will be collected from the underlying native soil at 0 to 6 inches below 
the ballast/native soil interface. If sampling personnel (or Agency personnel) detect areas of 
concern while visually observing the test pit samples, additional samples will be collected for 
analyses at the discretion of the on-site personnel. Soil samples will be analyzed for total arsenic 
via XRF Spectroscopy. The test pits will be refilled once the sampling is completed, and the 
sample locations will be surveyed. In addition to soil sampling, data collection will involve 
recording soil lithologies observed in each test pit and depth-to-native soil. 

Based on the review and interpretation of the above data, the extent of contamination present in 
the West Valley Railroad Bed will be determined. 

The EPA developed risk-based screening levels for arsenic based on residential, agricultural 
worker, commercial worker, and recreational/dirt biker exposure scenarios. Screening levels for 
the different exposure scenarios have been developed for a carcinogenic risk range of 10' to 10' 
and a non-carcinogenic hazard index of I. Risk-based screening levels for arsenic are provided 
on Table 2. 

For the residential scenario, the range of screening levels for soil arsenic concentrations 
encompassing EPA's target risk range is 3 mg/kg (1x10"^) to 297 mg/kg (1x10"^). The EPA 
considered this an appropriate range from which to select an action level. The EPA selected the 
arsenic action level for residential surficial soils to be 250 mg/kg. This corresponds to an excess 
cancer risk of 8x10"̂  and is within EPA's target risk range. 

For the commercial worker scenario, the range of screening levels for soil arsenic concentrations 
encompassing EPA's targeted risk range is 13.3 mg/kg (1x10"^) to 1,130 mg/kg (1x10''*). For the 
recreational user scenario, the range of screening levels for soil arsenic concentrations 
encompassing EPA's targeted risk range is 23.3 mg/kg (1x10'^) to 2,323 mg/kg (1x10"'*). The 
EPA considered this an appropriate range from which to select an action level. An arsenic action 
level of 500 mg/kg for surface soils and waste material in commercial/industrial land use areas 
and 1,000 mg/kg for recreational/open space land use areas were previously identified in the 
Remedial Design Work Plan/Final Design Report (RAWP/FDR) Old Works/Fust Anaconda 
Development Area (OW/EADA) OU Volume I (ARCO, 1994), and were based on the OW/EADA 
Baseline Risk Assessment. For consistency at the Anaconda Smelter NPL Site, it is EPA's intent 
to continue to apply these action levels at remaining commercial/indusfrial and recreational/open 
space land use areas through the CS OU ROD (EPA, 1996). 

The EPA and DEQ have established a 2,500 mg/kg arsenic action level for steep slope/open 
space land use. The EPA and DEQ have determined that it is technically impracticable to apply 
certain land reclamation techniques to specific steep and rocky slopes and, therefore, may not 
achieve the 1,000 mg/kg arsenic action level. However, other types of reclamation alternatives 
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(i.e., hand planting of trees, shrubs, and grass seedlings) are technically practicable and may be 
Implemented in certain areas. Furthermore, because some lands are currently owned by Atlantic 
Richfield and specific Institutional Controls (ICs) (deed restrictions) and adequate fencing 
restricts human and wildlife access, the 2,500 mg/kg arsenic action level is deemed protective for 
some areas. 

Human health arsenic cleanup action levels for surficial soils at the Anaconda Smelter NPL Site 
are listed on Table 3. 

The current and reasonably anticipated future land use for the West Valley Railroad bed within 
the ARWW&S OU is a dedicated development, and therefore the 1,000 mg/kg arsenic action 
level applies. 

Step 6: Specify Tolerable Limits on Decision Errors. 
The purpose of this step is to specify the decision maker's tolerable limits on decision errors, 
which are used to establish performance goals for the data collection design. 

There are limitations in evaluating data over a given area. The RDU 5 West Valley Railroad Bed 
Investigation SAP has been developed to obtain the necessary data to further characterize the 
soils/wastes along the railroad grade and determine the extent to which constituents are present. 
Additional test pits and samples will depend on the visual observations and field data obtained 
during the investigation. The addition of test pits and/or samples will be discussed and agreed 
upon by Atlantic Richfield, Atlantic Richfield representatives and Agency representatives in the 
field and will be documented in the field logbook. The SAP proposes that an adequate quantity 
of data will be collected to confidently defme the extent of contamination present in the West 
Valley Railroad Bed. 

These data should have a confidence and precision in fair agreement with previously collected 
data and with quality control criteria. 

Step 7: Optimize the Design. 
The purpose of this step is to identify a resource-effective data collection design for generating 
data that are expected to satisfy the DQOs. 

Existing surface sampling data (0 to 2-inch depth) is available for the West Valley Railroad Bed. 
Deeper subsurface soil samples will be collected to refine estimates of the extent of 
contamination within the railroad bed. The rationale for sampling locations and methodology 
presented in this SAP is consistent with the previously approved Remedial Design Sampling and 
Analysis Plan, RRBeds, Yards, and Adjacent Areas (KERL, 1997). 

Composite samples will be collected from specific depth intervals from four test pits evenly 
spaced along the raifroad bed. Test pits will be spaced 500 lineal feet from each other on 
alternating sides of the tracks and ties; therefore, each composite sample will represent a 1,500-
foot section of the railroad bed. It is anticipated that 4 subsamples will be collected from each 
test pit cortesponding with the following depth intervals: 0 to 2 inches; 2 to 6 inches; 6 to 18 
inches; and 18 to 24 inches. If sampling personnel (or Agency personnel) detect areas of 

Draft Final RDU 5 West Valley Railroad Bed Investigation SAP Page 8 of 13 



concern while visually observing the test pits and samples, additional samples may be collected 
for analyses. Additional sampling and analysis will be at the discretion of the on-site personnel. 
Soil samples will be analyzed by XRF Spectroscopy for total arsenic. Soil samples from the test 
pits will provide soil concentrations necessary to determine the extent of the contaminant 
source(s). 

Soil lithologies will be obtained from ground surface to the ballast/native soil interface plus an 
additional 6 inches (approximately) below the ballast/native soil interface. Atlantic Richfield 
personnel will log and document the soil lithologies in the field logbook. A copy of the soil 
lithologies will be provided in the RDU 5 West Valley Raifroad Bed DSR. The sample locations 
will be surveyed. The test pits will provide the additional information necessary to characterize 
contamination present in the raifroad bed. 

3.2 Data Measurement Objectives 

The field Quality Assurance (QA) program for this SAP has been designed to incorporate the 
field QA procedures developed in the following: Clark Fork River Superfund Site Investigation 
(CFRSSI) Standard Operating Procedure (SOPs) G-4 Field Logbook/Photographs (ARCO, 
1992a); and CFRSSI SOP SS-1 Sample Collection from Soil Borings, Excavations, and Hand 
Dug Pits (ARCO, \992a). 

4.0 SAMPLING AND ANALYSIS 

4.1 Data Collection Design and Rationale 

The data generated by implementing this SAP will be used to further characterize contamination 
present in the West Valley Railroad Bed. Collection of soil sample data, characterization of the 
soils, and soil analytical results will identify locations and extent the contaminant source(s) 
associated with the West Valley Railroad Bed. 

Test pits will be spaced 500 lineal feet from each other on alternating sides of the tracks and ties 
(see Figure 3); therefore, each composite sample will represent a 1,500-foot section of the 
railroad bed. It is anticipated that four subsamples will be collected from each test pit 
corresponding with the following depth intervals (see Figure 4): 

• 0 to 2 inches (surface sample). 
• 2 to 6 inches, cortesponding with the upper portion of the ballast section that has likely been 

disturbed throughout the history of the railroad bed due to tie replacement or other surface 
maintenance). 

• 6 to 18 inches (+ or -) cortesponding with the lower portion of the ballast section that likely 
has not been disturbed throughout the history of the railroad bed. The lower limit of this 
interval will correspond with the ballast'native soil interface. 

• 18 to 24 inches (+ or -) corresponding with approximately 6 inches of native soil underlying 
the railroad bed. 

The 0 to 2-inch depth interval subsamples from 4 successive test pits spaced 500 lineal feet apart 
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will be homogenized as a single composite sample (representing a 1,500-foot section of the 
railroad bed). Similarly, the 2 to 6-inch depth interval subsamples from 4 successive test pits 
will be composited (representing a 1,500-foot section of the railroad bed), and so on. The test pit 
face will be scraped to reveal fresh, non-smeared surfaces and the sample will be collected using 
a clean disposable scoop. The composite will then be thoroughly mixed in a new disposable 
aluminum container. During this homogenization process, large particles (>0.5-inch diameter) 
will be discarded. The composite will be placed in a clean, labeled sample container. Sample 
volumes will consist of approximately 500 to 800 grams of material. Sample containers will be 
placed in a container (i.e., cooler) for transport to the analytical laboratory. If sampling 
personnel (or Agency personnel) detect areas of concern while visually observing the test pits, 
additional samples may be collected for analyses. Additional sampling and analysis will be at 
the discretion of the on-site personnel. Soil samples will be analyzed by XRF Spectroscopy for 
total arsenic. 
Atlantic Richfield is proposing that 56 soil samples be obtained from the West Valley Railroad 
Bed. After samples are collected, test pits will be refilled with the material that had been 
removed. The sample locations will be surveyed using Global Positioning System (GPS). 

Collection of the data described in Section 3.1, Step 5 of this SAP and the samples detailed on 
Table 4, will provide the necessary information to further characterize the extent of the 
contamination within the West Valley Railroad Bed. 

4.2 Sampling Equipment 

The test pits will be excavated using a backhoe. The unit will be equipped with the necessary 
decontamination equipment and will be decontaminated before leaving the site. Single use 
scoops and aluminum containers will be used to collect and mix the samples. A summary of the 
samples to be collected from each site is shown on Table 4. A list of equipment and materials 
required for soil sampling is presented on Table 5. 

4.2.1 Test Pit Description 

A description of all notable soil horizons or lithologies will be completed and documented in the 
field logbook. The description will include United States Department of Agriculture (USDA) 
textural class and color. Additional features such as depth to ballast/native soil interface, rooting 
depth, soil structure, cobble coatings, mottling and salt accumulations will also be noted. 

Atlantic Richfield is proposing that soil samples be obtained from 55 test pits excavated in the 
West Valley Raifroad Bed. 

4.2.2 Sample Disposal 

Soil samples collected for visual inspection will be disposed of in the area surtounding the test 
pit The soil samples shipped to the laboratory for analysis will be held until the laboratory 
analysis has been completed and then returned to Atlantic Richfield for storage. 
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4.3 Sample Identification 

The data collected from the soil samples will be identified using the following requirements: 

• A four letter prefix denoting location (WVRB); 
• A two or three-number code denoting the sample location; 
• A numeric code for the soil sample interval, 0 for 0 to 2-inch interval, 2 for the 2 to 6-inch 

interval and 6 for the 6 to 18-inch interval (ballast'native soil interface); 
• NG will be used instead of the numeric code to indicate the native soil sample; 
• A field duphcate sample will have a "D" inserted after the numeric code; and 
• QA/Quality Control (QC) Blank samples will have a "B" inserted in the sample location 

code. 

An example identification number would be: WVRB-20-2. This identification number would 
correspond to the composite sample starting at Station 20+00 on the railroad grade and the 2 to 
8-inch depth interval. Approximate sample locations are shown on Figures 2A and 2B and 
sample numbers are identified on Table 4. 

4.4 Field Documentation 

All field entries will be recorded in a bound field logbook and the will be completed prior to 
proceeding to the next location. All entries will be consistent with CFRSSI SOP G-4 (ARCO, 
1992a). Specific entries will include, but are not limited to; test pit location, date and time, 
weather conditions, personnel present and associated organization, field soil descriptions, 
samples collected and any deviations from the SAP protocol. Location sketches will be included 
where appropriate and test pit locations will be surveyed. 

4.5 Field Activities Oversight 

If desired, Agency field oversight can be conducted on a continuous basis during all field 
activities associated with this project. Agency oversight personnel will have the ability to 
inspect each test pit and determine the appropriateness of the recorded data and ensure that the 
appropriate samples were collected. Atlantic Richfield will provide copies of field logbook 
pages to the Agency oversight personnel upon request. 

Any deviations from the SAP will be brought to the attention of Agency oversight persoimel, or 
if first determined by oversight personnel, the contractor will be immediately notified. Reasons 
for such deviations will be recorded in the field logbook, along with corrective actions to be 
implemented, if required. If Agency oversight personnel request a deviation from the SAP, the 
deviation, and the reasons for the deviation will be noted and then signed by the Agency 
personnel. 
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5.0 QUALITY CONTROL 

Sample QC protocols will be consistent with CFRSSI SOP G-6 (ARCO, 1992a) and will include 
1 field duplicate, and 1 field blank collected for every 20 primary samples. All sampling 
equipment will be "one time use"; therefore, no external contamination blank/cross 
contamination blank (ECB/CCB) samples will be submitted. Samples will be analyzed by XRF 
Spectroscopy for total arsenic. All laboratory analysis will be completed using Contract 
Laboratory Program (CLP) protocols. Any deviations from the SOPs or SAP will be identified 
and discussed in the RDU 5 West Valley Railroad Bed Investigation DSR. 

6.0 DATA VALIDATION 

The general approach to data validation is described in the Clark Fork River Superfund 
Investigation Data Management/Data Validation Plan, Revision 2 (ARCO, 1992b). A simplified 
validation system will be implemented consistent with procedures described in the EPA Addenda 
to the Clark Fork River Superfund Site Investigations Data Management/Data Validation Plan 
(EPA, 2000b). 

7.0 RECORDS AND REPORTS 

A final report will be prepared following data collection, evaluation, validation and 
interpretation. The report will include figures displaying the test pit locations and analytical 
results. The report will include copies of all field data and all daily logbook entries. The data 
will reside in Atlantic Richfield's Remedial Design/Remedial Action (RD/RA) Geographic 
Information System (GIS) database. 

8.0 HEALTH AND SAFETY PLAN 

A Job Safety Analysis (JSA) will be completed for the site-specific investigation activities prior 
to implementing this SAP. 
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TABLES 



TABLE 1 
West Valley Railroad Bed Investigation 

Sample Location Identif ication 

Sample Location ID 

WVRB-0 

WVRB-20 

WVRB-40 

WVRB-60 

WVRB-80 

WVRB-95 

WVRB-100 

WVRB-120 

WVRB-140 

WVRB-160 

WVRB-180 

WVRB-200 

WVRB-220 

WVRB-240 

Feet of Track 
Covered 

0-1500 

2000-3500 

4000-5500 

6000-7500 

8000-9500 

9500-10500 

10000-11500 

12000-13500 

14000-15500 

16000-17500 

18000-19500 

20000-21500 

22000-23500 

24000-25500 

Test Pit Station Location 

0+00 
5+00 
10+00 
15+00 
20+00 
25+00 
30+00 
35+00 
40+00 
45+00 
50+00 
55+00 
60+00 
65+00 
70+00 
75+00 
80+00 
85+00 
90+00 
95+00 
95+00 
100+00 
105+00 
100+00 
105+00 
110+00 
115+00 
120+00 
125+00 
130+00 
135+00 
140+00 
145+00 
150+00 
155+00 
160+00 
165+00 
170+00 
175+00 
180+00 
185+00 
190+00 
195+00 
200+00 
205+00 
210+00 
215+00 
220+00 
225+00 
230+00 
235+00 
240+00 
245+00 
250+00 
255+00 

Test Pit Location -
Side of RR Bed 

North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 
North 
South 

Comments 

Railroad Bed 
Adjacent to l\/lainline 

Draft Final RDU 5 West Vally Railroad Bed 

Investigation Sampling and Analysis Plan 



TABLE 2 
RISK-BASED SCREENING LEVELS FOR ARSENIC IN SOIL 

Screening 
Level Based 
Carcinogenic 

Risk 
Carcinogenic 

Risk 
1x10" 
1x10' 
1x10-^ 
1x10-^ 

Screening 
Level Based on 
Non-
carcinogenic 
Effects 

IME = REASON/^ 

Residential 
Scenario 
(mg/kg) 

RME 

2.97 
29.7 
297.0 
2,970 

573.0 

L B L E M / 

CTE 

18.5 
185.2 
1,852 
18,516 

1,071 

OQMUM 

Agricultural 
Scenario 
(mg/kg) 

RME 

10.03 
100.3 
1,003 

10,030 

NC 

[ EXPOSi 

CTE 

100.4 
1,003 
10,038 
10,038 

5 
NC 

URE,CTE 

Commercial 
Worker 
Scenario 
(mg/kg) 

RME 

13.3 
133.0 
1,330 
13,300 

2,139 

CTE 

101.5 
1,015 

10,155 
101,54 

6 
4,570 

Recreational 
Dirt Biker 
Scenario 
(mg/kg) 

RME 

23.3 
232.3 
2,323 

23,231 

NC 

. = CENTRAL TENDENCY 

CTE 

535.5 
5,355 

53,551 
53,551 

7 
NC 

EXPOSURE, NC = NOT CALCULATED 
mg/kg = milligrams per kilogram 

Draft Final RDU 5 West Valley Railroad Bed Investigation SAP 



TABLE 3: HUMAN HEALTH ARSENIC ACTION LEVELS 

ACTION LEVEL 

250 mg/kg 

500 mg/kg 

1,000 mg/kg 

2,500 mg/kg 

LAND USE 

Residential 

Commercial/industrial 

Recreational/open space 

Steep slope/open space 

mg/kg - milligrams per kilogram 

Draft Final RDU 5 West Valley Railroad Bed Investigation SAP 



TABLE 4 
WEST VALLEY RAILROAD BED 
SAMPLE NUMBER SUMMARY 

Sample Location 

WVRB-0 

WVRB-20 

WVRB-40 

WVRB-60 

WVRB-80 

WVRB-B 
WVRB-95 

WVRB-100 

WVRB-120 

WVRB-140 

WVRB-160 

WVRB-B 
WVRB-180 

WVRB-200 

WVRB-220 

Sample Number 

WVRB-0-0 
WVRB-0-2 
WVRB-0-8 

WvRB-0-NG 
WVRB-20-0 
WVRB-20-2 
WVRB-20-8 

WVRB-20-NG 
WVRB-40-0 
WVRB-40-2 
WVRB-40-8 

WVRB-40-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 

WVRB-60-NG 
WVRB-80-0 
WVRB-80-2 
WVRB-80-8 

WVRB-80-8D 
WVRB-80-NG 

WVRB-1-B 
WVRB-95-0 
WVRB-95-2 
WVRB-95-8 

WVRB-95-NG 
WVRB-100-0 
WVRB-100-2 
WVRB-100-8 

WVRB-100-NG 
WVRB-120-0 
WVRB-120-2 
WVRB-120-8 

WVRB-120-NG 
WVRB-140-0 
WVRB-140-2 
WVRB-140-8 

WVRB-140-NG 
WVRB-160-0 
WVRB-160-2 

WVRB-160-2D 
WVRB-160-8 

WVRB-160-NG 
WVRB-2-B 

WVRB-180-0 
WVRB-180-2 
WVRB-180-8 

WVRB-180-NG 
WVRB-200-0 
WVRB-200-2 
WVRB-200-8 

WVRB-200-NG 
WVRB-220-0 
WVRB-220-2 
WVRB-220-8 

WVRB-220-NG 

Sample Depth 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
6 to 18-inches(+or-) 
Original Ground 0-6" 

QA/QC 
0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

QA/QC 
0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or -) 
Original Ground 0-6" 

0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

Sample Type 

RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Duplicate 
Native Soil 

Blank 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 

Duplicate 
RR Embankment 

Native Soil 
Blank 

RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 
RR Embankment 
RR Embankment 
RR Embankment 

Native Soil 

Comments 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 
To Native Soil Interface 

Railroad Bed-
Adjacent to Main Line 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

To Native Soil Interface 

Draft Final RDU 5 West Vally Railroad Bed 
Investigation Sampling and Analysis Plan 1 Of 2 



TABLE 4 
WEST VALLEY RAILROAD BED 
SAMPLE NUMBER SUMMARY 

Sample Location 

WVRB-240 

WVRB-B 

Sample Number 

WVRB-240-0 
WVRB-240-0D 
WVRB-240-2 
WVRB-240-8 

WVRB-240-NG 
WVRB-3-B 

Sample Depth 

0 to 2-inches 
0 to 2-inches 
2 to 6-inches 

6 to 18-inches (+ or-) 
Original Ground 0-6" 

Q/VQC 

Sample Type 

RR Embankment 
Duplicate 

RR Embankment 
RR Embankment 

Native Soil 
Blank 

Comments 

To Native Soil Interface 

All samples will be analyzed for total arsenic via XRF Spectroscopy. 

Draft Final RDU 5 West Vally Railroad Bed 
Investigation Sampling and Analysis Plan 2 of 2 



Table 5 
Equipment Required for Test Pit Sampling 

Equipment 

WASTE MATERIAL AND SOIL 
Logbook 
Tape Measure 
Sample Containers-70 
Scoops -65 
Disposible Aluminum Pans -60 
Stakes 
Camera 
DI Bottle 
Di Carboy 
Shovel 
GPS 

MISC EQUIPMENT 
COC Forms 
Labels 
Clear Tape 
Parafilm 
Sharpies 
Pens 
Garbage Bags 
Paper Towels 
Duct Tape 
Gloves 
Coolers 
SAP 
COC Seals 
PPE 

1st Check 1 Car Check ! Notes | 

! 

1 

Draft Final RDU 5 West Vally Railroad Bed 
Investigation Sampling and Analysis Plan 



APPENDIX C 

FIELD LOG COPIES 
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" ^ "u' 7 . ĉ V cc<â ^̂ =̂ ^ c^rt^^'^cS niAiux^ 

•7/ ' <7̂ --.'!) fi\i;c-:- V>-NCv,o«̂  f>.J...Jtvi XoC^i'-v. 

Ac«t4V\ ^^vC-^' OV iiU:\AYj\..r_K ŷ D c « A ^ 
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\ f\.~'^^- AV VJ\\L la-^n-'^ nvfil. ; -«3- m f i I 

'5-V 3 o ' c^vc -̂aj.vvc- ^^bW b^oo:>f^ n^o?>\ 

•^]-i^^ SK C^lvt^.mdi-^ad mAfs:D 

\~\jj ^ vb.1- %., c3^^ 

£ 

file:///~/jj


r' 20 

ff 

!i ': 

^ ^ C fl^^VVVo^b^U-^ 

Ms-e. 
% / . 

L\s^a^^s--c. :21 ' 

-.™ .> 

•3 • r^tivi/vv'v^T^vt 

i l l c'-lit|iO> .c 

Ii 
m i 

::^!l 

•-i 

1 _ . I 

H !,•.!•' 

C ,:;| 

1̂  ;i.i 

to f ^ovv^f^>J„k' 0-0." 

C^-.plb 

1 
• - ' ^ ' 1 -

ir 

. • * . ' • 

b 

' J"Ab^b>< \VMaJ Q\^(?[u^ Ch\ t o % r 3 __ 
' ' < ' -

i..-rx xS-s 

M • 

O a s V̂ o\a: \.M' cWn \n m;u:3(bb) - ^ ^ ot^ 

6-®"7' roQ(9 q r a u 'S.Jbk bo paJbbl«^ 

file:///VMaJ


ir 

r 
•?' 
h 

c . 
L i 

L 

Z > 
• • • t 

\ • • ' 

y.2 /bS-<b^ 

\ r i^ ' \ r*^- v>ft(b qrmi(MLc9 IV V a o u j ^ VO 
VavA tx3vvc\ - no roci<~-s 

2 . 0 

nS)̂ -̂  q .7 \-̂  
Koto 1^4^, L) 

^:y^4f ^ 

b o c-O'5 On-'Vpifty <:'>J ("̂ -<i 

^ , 0 - 4 ( b ' d b vt5 b/.ot^n '^^'^'-b^ loUA/^x 

'-I'b- '-^.7- w -̂(9 biot.'-M\ cbcH'Cj s'̂ b 

-n^ 
TW-JH^ U- A_5 

AV 



24 GCr^ 

U 

' pbo^o^bHl _ ' b Cb 
rioiWv cnb b j ^ 3 ' iV bfQ^ ^^b . io t̂j t%(̂  « 

, i VttT''" If 

^^S- - -1 ' db cpH\^o, ^VTQ;WIC 4,P - "̂ ^ 
- E - 3 4 ' (Jib f(i(P ^̂ ^Dcorv clua,.-^, loa«-v 

5cKvAb (?'̂ \::.(1 O'iio - \\ c^cao,. s^tV 
f b ^ ' b B - c lb COB/i^ Vvv^Ml ^^. -

\ r̂  -Si- H. dV- if̂ ĉ  b\ouji cb^PH <̂̂ y' 
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' (̂ v o\'^>VVt 

c ^ ^ 
^ . / ^ 

M-J'-A 

.7 ^ y . ^" ,^' cu X u(c.:|oA sitib 

\yt\S M v o ^ (§\ LO0(bft-15~Q : 

C b % ' l^ cv^vv ':.LV:V Col cu^tla^Us 

file:///yt/S


f i "• 

J I 

I' 

- 7 - \ ' - t ^ d c C , V v VVVO^^VA ^ o ' ^ ^ ^ n ^ ^ ^ ' 

-1 

1/ 
I'-i^.l^fai:. 

.c^i-^v^d^ . r ^ ^ ^ ^ S ^ " ^ ^ ^ ' ^ bAt.ton a « \ V ^ 

St;:»vK^ 

ill 

Ibt̂ Vb . a c k ob ^i^ 
(5 ,b>~ \^ Or-aM ^ A b 

515 

U -̂ \P \ ' rvsS^ Vii»4.̂ .A ^ V U M l<2«f̂ VA tĵ j 
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V'7 ^ '̂ '̂̂ '̂ ^ b-•̂ ĉ -̂•v̂  . ' 3 l l U k , ^ ^ u>l 3.iA-^ 

mfe..: ..Ops.!^?^^... A u \ vvxA 

3U3fe-; _.l2sft. J^...dc^.^dS^^j:^^.... 
\" :aA.\ro:3cV \ ^ - _ (b.Q'. ..febb.. C?L ..f:Qa4(b 

--̂ r 

i< 

..r 

b:> 
•\. 

>'^7. b-̂ v 

i>-^Acb 'TjA (.-3<JL'̂  ; 

'.) 
o t o D ^ v ^ < A , ( ^ ^ xjObJeE-AosbB 

OvV vf> o>a ^ o u ^ ^ 7s^tb(l, 

Q » • I - f : " ^̂  ' - ' — 

^ 1 ~ vX3:.HLiJb_. ._..-^......^___W^..rti^^-iKxh^J^v.'1\ • ^vv^ \l io^,- (:̂  O R 
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I.. I » k I . r \ ^ V \ ^ 
bl uoWii^ Vr^Vs- SU\V9i<L G•m^yvî D -̂oV7l̂ ^^YtA>' 
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APPENDIX D 

LABORATORY RESULTS AND QUALIFIERS 



TO: PIONEER TECHNICAL SERVICES 
SHAWN BISCH 

AUG. 11,2003 

FROM: ASHE ANALYTICS 
JOHN ASHE 

SUBJECT: ANALYTICAL REPORT NO. SB0811D 
PROJECT: WVRB 

EIGHTY (80) SAMPLES WERE RECEIVED ON 08/04/03 
FOR TOTAL METALS ANALYSIS (As) BY XRF. 
RESULTS ARE PRESENTED BELOW. 

LAB 
NUMBER 
D-0764 
D-0765 
D-0766 
D-0767 
D-0768 
D-0769 
D-0771 
D-0772 
D-0773 
D-0774 
D-0775 
D-0776 
D-0777 
D-0778 
D-0779 
D-0780 
D-0781 
D-0782 
D-0783 
D-0784 
D-0785 
D-0786 
D-0787 
D-0788 
D-0789 
D-0790 
D-0791 
D-0792 
D-0793 
D-0794 
D-0795 
D-0796 
D-0797 
D-0798 

SAMPLE 
I.D. 
WVRB-WE-0 
WVRB-WE-2 
WVRB-WE-8 
WVRB-WE-NG 
WVRB-WE-C-0 
WVRB-WE-C-2 
WVRB-WE-C-N( 
WVRB-WE-D-0 
WVRB-WE-D-2 
WVRB-WE-D-8 
WVRB-WE-D-N( 
WVRB-WE-0-12 
WVRB-0-0 
WVRB-0-2 
WVRB-0-8 
WVRB-0-NG 
WVRB-15-0 
WVRB-15-2 
WVRB-15-NG 
WVRB-30-0 
WVRB-30-2 
WVRB-40-8 
WVRB-30-NG 
WVRB-B-1 
WVRB-45-0 
WVRB-45-2 
WVRB-45-8 
WVRB-45-8D 
WVRB-45-NG 
WVRB-60-0 
WVRB-60-2 
WVRB-60-8 
WVRB-60-NG 
WVRB-75-0 

As 
mg/kg 

105 
96.5 

61 
76.5 
583 
418 
367 
126 

49.2 
58.8 
55.8 
401 

2050 
3320 

194 
201 

1690 
2140 
82.4 
1830 
1470 
959 

48.9 
8.6 U 
692 

1260 
997 

1110 
241 

1600 
2390 

856 
76.8 
3260 

As 
FLAG 

SAMPLE 
PREP 
GROUP 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 
999606 



D-0799 
D-0800 
D-0801 
D-0802 
D-0803 
D-0804 
D-0805 
D-0806 
D-0807 
D-0808 
D-0809 
D-0810 
D-0811 
D-0812 
D-0813 
D-0814 
D-0815 
D-0816 
D-0817 
D-0818 
D-0819 
D-0820 
D-0821 
D-0822 
D-0823 
D-0824 
D-0825 
D-0826 
D-0827 
D-0828 
D-0829 
D-0830 
D-0831 
D-0832 
D-0833 
D-0834 
D-0835 
D-0836 
D-0837 
D-0838 
D-0839 
D-0840 
D-0841 
D-0842 
D-0843 
D-0844 

WVRB. 
WVRB. 
WVRB. 
WVRB-
WVRB' 
WVRB-
WVRB-
WVRB-
WVRB-
WVRB 
WVRB-
WVRB 
WVRB 
WVRB-
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 
WVRB 

75-2 
75-8 
75-NG 
90-0 
90-2 
90-NG 
95-0 
95-OD 
95-2 
95-NG 
105-0 
105-2 
105-NG 
120-0 
120-2 
120-NG 
•135A-0 
•135A-2 
135-0 
135-2 
•135-NG 
150-0 
•150-2 
150-8 
•150-NG 
-165-A-8 
165-0 
-165-2 
•165-8 
-165-NG 
•165-2D 
-180-0 
•180-2 
•180-NG 
•195-0 
•195-2 
-195-NG 
210-0 
210-2 
210-8 
210-NG 
210-NGC 
90A-0 
B-3 
B-4 
B-2 

3940 

1760 

116 

1620 

876 

114 

1160 

1100 

1870 

77 

2630 

1520 

142 

2770 

1980 

96 

4650 

1770 

3570 

1390 

196 

2500 

2030 

462 

96.5 

466 

2070 

2700 

1060 

27.2 

2560 

2000 

1620 

27.9 

1410 

1230 

38.5 

1130 

1600 

1410 

87.9 

81 

3490 

8.6 U 

8.6 U 

8.6 U 

999606 

999606 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999607 

999608 

999608 

999608 

999608 



TO: PIONEER TECH. SVCS. AUG. 11, 2003 
SHAWN BISCH 

FROM: ASHE ANALYTICS 
JOHN ASHE 

SUBJECT: ANALYTICAL REPORT NO. SB0811QC 
LABORATORY QA/QC FOR REPORT DB0811D 

LAB SAMPLE 
NUMBER I.D. 

999606 XCS 
990606 BLANK 

AS 
PPM 

3.036 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999606. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL. 

N-2710 ICV, 08/07/03 
CERTIFIED 
RECOVERY 

D-0780.1 
D-0780.2 LAB DUP 
D-0780R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

N-2710 LCS 
CERTIFIED 
RECOVERY 

606.787 
626 

96.9308 

201.007 
196.495 
200.297 
2.27018 
0.35385 

621.208 
626 

99.2345 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0764 THRU D-0780. 

D-0800.1 
D-0800.2 LAB DUP 
D-0800R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

999607 XCS 
990607 BLANK 

1755.14 
1722.73 
1645.49 
1.86384 
6.44899 

1.123 
2.463 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999607. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL. 

N-2710 LCS 
CERTIFIED 
RECOVERY 

594.816 
626 

95.0185 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0781 THRU D-0800. 



D-0820.1 
D-0820.2 LAB DUP 
D-0820R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

N-2710 LCS 
CERTIFIED 
RECOVERY 

2501.05 
2531.58 
2430.32 

1.2132 
2.86857 

644.535 
626 

102.961 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0801 THRU D-0820. 

N-2710 ICV, 08/08/03 
CERTIFIED 
RECOVERY 

D-0840.1 
D-0840.2 LAB DUP 
D-0840R LAB REP 
LAB DUP RPD 
LAB DUP RPD 

999608 XCS 
990608 BLANK 

631.012 
626 

100.801 

81.031 
81.098 

98.43 
0.08265 
19.3903 

3.004 
2.687 

ABOVE BLANKS ASSOCIATED WITH SAMPLE PREP GROUP 999608. 
MISSING ENTRIES IMPLY ZERO CONCENTRATION OUTPUT. 
ALL READINGS BELOW MDL 

N-2710 LCS 
CERTIFIED 
RECOVERY 

635.569 
626 

101.529 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0821 THRU D-0840. 

N-2710 LCS 
CERTIFIED 
RECOVERY 

651.28 
626 

104.038 

ABOVE LCS ASSOCIATED WITH SAMPLES D-0841 THRU D-0844. 
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Picture #: West Valley RR Photos/Image052.jpg Description: WVRB-West End Addition 
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Picture #: West Valley RRPhotos/lmage053.jpg Description: Test Pit WVRB-WE-C 
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Picture #: West Valley RR Photos/Image054.jpg Description: Test Pit WVRB-WE-D 
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Picture #: West Valley RR Photos/ImageOSS.jpg Description: Test Pit WVRB-WE-D 

Picture #: West Valley RR Photos/Image056.jpg Description: Test Pit by a switch - Not Sampled 
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Picture*: West Valley RR Photos/ImageOST.jpg Description: Test Pit WVRB-O-A 

Picture #: West Valley RR Photos/ImageOSS.jpg Description: Test Pit WVRB-O-B 
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Picture*: West Valley RRPhotos/hnage0S9.jpg Description: Test Ph WVRB-O-C 

Picture #: West Valley RR Photos/Image060.jpg Description: Test Ph WVRB-IS-A 
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Picture*: West Valley RRPhotos/hnage061.jpg Description: Test Ph WVRB-IS-B 

Picture #: West Valley RR Photos/hTiage062 jpg Description: Test Ph WVRB-15-C 
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Picture *: West Valley RR Photos/knage063.jpg Description: Test Pit WVRB-30-A 

Picture #: West Valley RR Photos/Image064.jpg Description: Test Pit WVRB-30-B 

PREPARED FOR: 

Atlantic Richfield Company bp 
Project: 2003 RDUS West Valley Railroad Bed Investigation 

A BP affiliated company Page 7 



Picture #: West Valley RR Photos/Image065.jpg Description: Test Ph WVRB-30-C 

Picture #: West Valley RR Photos/hnage066.jpg Description: Test Pit WVRB-45-A 
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Picture #: West Valley RR Photos/knage067.jpg Description: Test Ph WVRB-45-B 

Picture #: West Valley RR Photos/knage06S.jpg Description: Test Ph WVRB-45-B 
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Picture #: West Valley RR Photos/Image069.jpg Description: Test Pit WVRB-45-C 
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Picture #: West Valley RR Photos/knageOTO.jpg Description: Test Ph WVRB-60-A 
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Picture *: West Valley RR Photos/knage071.jpg Description: Trench on south side of kacks from Test Pit 
WVRB-60-A 

Picture *: West Valley RR Photos/Image072.jpg Description: Trench on north side of tracks by Test Pit 
WVRB-60-A 
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Picture #: West Valley RR Photos/Image073.jpg Description: Test Pit WVRB-60-B 

Picture *: West Valley RR Photos/Image074.jpg Description: Test Pit WVRB-60-C 
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Picture*: West Valley RR Photos/Image07S.jpg Description: Test Ph WVRB-75-A 
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Picture *: West Valley RR Photos/Image076.jpg Description: Test Ph WVRB-7S-A 
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Pichu-e*: West Valley RR Photos/Image077.jpg Description: Test Ph WVRB-7S-B 
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Pichire*: West Valley RR Photos/Image07S.jpg Description: Test Ph WVRB-75-C 
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Picture*: West Valley RR Photos/knage079.jpg Description: Test Ph WVRB-90-A 

Picture *: West Valley RR Photos/knageOSO.jpg Description: Test Ph WVRB-90-B 
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Picture*: West Valley RRPhotos/ImageOSl.jpg Description: Test Ph WVRB-95-B 

Picture *: West Valley RR Photos/Image082.jpg Description: Test Ph WVRB-95-B 
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Picture *: West Valley RR Photos/knage0S3.jpg Description: Test Ph WVRB-9S-A 

Picture #: West Valley RR Photos/Image084.jpg Description: Trench on north side of Test Ph WVRB-90-C 
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Pichire #: West Valley RR Photos/ImageOSS.jpg Description: Test Pit WVRB-90-C 

Picture *: West Valley RR Photos/ImageOS6.jpg Description: Test Ph WVRB-95-C 
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Picture*: West Valley RR Photos/knageOS7.jpg Description: Test Ph WVRB-lOS-A 

Picture #: West Valley RR Photos/knageOSS.jpg Description: Test Ph WVRB-105-B 
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Picture*: West Valley RR Photos/knage089.jpg Description: TestPh WVRB-105-C 

Picture *: West Valley RR Photos/Image090.jpg Description: TestPh WVRB-120-A 
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Picture*: West Valley RRPhotos/knage091.jpg Description: TestPh WVRB-120-B 
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Picture #: West Valley RR Photos/Image092.jpg Description: Test Ph WVRB-120-C 
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Picture #: West Valley RR Photos/hnage093.jpg Description: Trench south of Test Ph WVRB-13S-A 
Showing orange sand 
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Picture #: West Valley RR Photos/knage094.jpg Description: TestPhWVRB-135-B 
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Picture*: West Valley RRPhotos/Image095 .jpg Description: Test Ph WVRB-13 S-C 

Picture #: West Valley RR Photos/knage096.jpg Description: TestPh WVRB-ISO-A 
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Picture *: West Valley RR Photos/knage097.jpg Description: TestPh WVRB-ISO-B 

Picture #: West Valley RR Photos/hnage09S.jpg Description: Test Ph WVRB-ISO-C 
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Pichire*: West Valley RR Photos/hnage099.jpg Description: TestPh WVRB-165-A 

Picture #: West Valley RR Photos/ImagelOO.jpg Description: Trench west of Test Ph WVRB-165-A, 
Opportunity Sample WVRB-165-AS 
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Pichire #: West Valley RR Photos/knageOOl .jpg Description: Test Ph WVRB-165-B 

Pichire #: West Valley RR Photos/knage002.jpg Description: TestPh WVRB-165-C 
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Picture #: West Valley RR Photos/knage003.jpg Description: TestPh WVRB-ISO-A 

Picture #: West Valley RR Photos/knage004.jpg Description: TestPh WVRB-180-B 
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Pichire *: West Valley RR Photos/knageOOS.jpg Description: Test Ph WVRB-180-B 

Picture *: West Valley RR Photos/hnage006.jpg Description: Test Ph WVRB-ISO-C (North side of kacks) 
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Pichire *: West Valley RR Photos/knage007.jpg Description: Test Ph WVRB-19S-A 

Picture *: West Valley RR Photos/knageOOS.jpg Description: Test Pit WVRB-195-B2 
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Picture*: West Valley RR Photos/knage009.jpg Description: Test Ph WVRB-19S-B1 
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Picture *: West Valley RR Photos/hnageOlO.jpg Description: Area below Test Pit WVRB-19S-B1 
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Pichire *: West Valley RR Photos/knageOl 1 jpg Description: Test Ph WVRB-195-C 

Picture *: West Valley RR Photos/knage012 jpg Description: Trench on north side of tracks by Test Pit 
WVRB-19S-C 
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Pichire *: West Valley RR Photos/knageOl3.jpg Description: Trench on north side of kacks by Test Pit 
WVRB-19S-C 

Pichire #: West Valley RR Photos/knageOl4.jpg Description: TestPhWVRB-210-A 
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Picture #: West Valley RR Photos/bnageOlS.jpg Description: Trench on north side of tracks by Test Pit 
WVRB-195-C 
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